Background: Rigid protocols can hamper translation of evidence-based interventions from research to real-world settings. This investigation aimed to develop procedures for modifying the study protocol of a community-based participatory research (CBPR) project and to analyze the theoretical constructs that underlie this process.
Participatory Process for Implementing a Colorectal Cancer Screening Participatory Process for Implementing a Colorectal Cancer Screening Intervention: an Action Plan for Local Sustainability Intervention: an Action Plan for Local Sustainability
INTRODUCTION
Community-based participatory research (CBPR) is an approach in which research scientists partner with a community to develop, conduct, and analyze a research project and disseminate its results. Ideally, the research protocol is created jointly by the investigators and a community advisory board, a community coalition, or the equivalent; at a minimum, community representatives review a protocol developed by the investigators and approve it after negotiating changes that reflect community values, priorities, and/or preferences (Community-Campus Partnerships for Health; Green et al., 2003; International Collaboration for Participatory Health Research (ICPHR). 2013; Israel et al., 1998) . In many respects, community coalitions, comprised of a diverse group of members committed to effecting change, undergird CBPR (Smith et al., 2015; Kluhsman et al., 2006; Raine et al., 2013; Cromley et al., 2011) .
In this paper, we describe a CBPR dissemination and implementation research project whose aim is to determine the most efficacious approach to the dissemination of an intervention to promote colorectal cancer screening among African Americans (Educational Program to Increase Colorectal Cancer Screening, "EPICS") and to identify factors associated with its effectiveness.
When a single project involves several communities, each with its own coalition, CBPR takes on new dimensions. The EPICS project involves 15 communities in as many cities; in this paper, we discuss our approach to modifying the research protocol to address the concerns of our partner coalitions in each location. Two brief case studies from Augusta, GA, and Philadelphia, PA, were described to help illustrate most of the challenges identified by the coalitions. We note the ways in which we were able to retain the core elements of the study without violating the trust of our partners.
BACKGROUND

The disparity
Colorectal cancer (CRC) is the second leading cause of cancer-related deaths in the United States and the third most common cancer in men and in women (U.S. Cancer Statistics Working Group (USCSWG). 2017). Relative to other racial or ethnic groups, African Americans (AAs) have the highest over-all incidence, the highest incidence of advanced stage at disease presentation, the highest attributable mortality, and the lowest survival rates after diagnosis (Howlader et al., 2017) . In 2016, an estimated 17,240 cases of CRC and 7030 deaths from CRC were expected to occur among AAs. The mortality rate in men is 27% higher in blacks than in whites; in women, the mortality rate is 22% higher in blacks. Racial disparities in CRC death rates may be explained by differences in the use, availability, and quality of screening and treatment services (American Cancer Society, 2016) .
Screening can prevent deaths by detecting CRC in an early, more treatable stage and by detecting and removing its nonmalignant precursor lesions. Lansdorp-Vogelaar et al (2012) reported that differences in CRC screening accounted for 42% of disparity in CRC incidence and 19% of disparity in CRC mortality between Blacks and Whites. Among AAs, substantial differences exist between individuals who are adherent to screening guidelines and those who have not undergone screening (Lansdorp-Vogelaar et al., 2011) . Adherent individuals are more knowledgeable about CRC and hold positive beliefs about the benefits of screening, but non-adherent individuals place little importance on prevention and early detection (Lansdorp-Vogelaar et al., 2011) . Physician recommendation and insurance coverage/cost also differentiates the two groups (Lansdorp-Vogelaar et al., 2011) . Culturally-specific interventions are needed to address CRC screening disparities among AAs (See Appendix 1).
The intervention
The Educational Program to Increase Colorectal Cancer Screening (EPICS), which has been described elsewhere (Blumenthal et al. 2010; Smith et al., 2012) is an effective intervention for increasing CRC screening rates among AAs in both a research setting and in practice. Briefly, age-eligible AA men and women who have not been screened for CRC within the recommended time interval are recruited to participate in three small-group (8-12) educational sessions conducted by a facilitator who is a professional community health educator or a trained lay community health worker. The eligibility criteria for this project were: being African American, aged >49 years, no history of CRC, and no previous CRC screening test within the recommended time interval. Two full-time and one part-time facilitator made contacts in person at senior centers, churches, community centers, and public health clinics. The sessions, conducted a week apart, include information and discussions on CRC, on primary prevention and screening, and on cancer more generally. A follow-up to determine whether participants have been screened is conducted three months later.
The dissemination and implementation trial
The dissemination and implementation trial is conducted in partnership with 15 community coalitions that were organized by the National Black Leadership Initiative on Cancer (NBLIC) in cities across the United States. NBLIC is a program that was launched in 1985 by AA businessmen, academics, and cancer survivors and advocates (Satcher et al., 2006) . From 1989 until 2010, a central coordinating office was funded by the National Cancer Institute (NCI). While this office no longer exists, most of the community coalitions continue and focus on cancer prevention education and advocacy among AAs. The coalitions are not homogeneous across sites; some are comprised primarily of health professionals; others are primarily cancer survivors and advocates; some have relatively equal numbers of the two. Some are funded by grants or donations; others function only through the work of volunteers. Each of the coalitions participating in the current project receives a small grant to support its efforts.
The specific aims of the dissemination and implementation trial are to determine the most efficacious approach to the dissemination of EPICS and to identify factors associated with its effectiveness. A computer program generating random numbers between 1 and n was used to assign 15 NBLIC community coalitions to one of four conditions:
1.
Website access to facilitator training materials and toolkits without technical assistance (TA). The materials and toolkits are posted on the NCI website in the Research Tested Intervention Programs (RTIPs) section (Colorectal Cancer Screening Intervention Program-RTIPS).
2.
Website access with TA; materials are accessed from the RTIPs website, and, in addition, the investigators offer in-person TA.
3.
In-person access to facilitator training materials and toolkits without TA; 4.
In-person access to facilitator training materials and toolkits with TA.
Fidelity to the core elements of intervention delivery is evaluated by recurrent site visits by one of the investigators. Follow-up is conducted by the facilitators. TA is any kind of assistance or response (that is not administrative) given to the coalition leaders to effectively implement the protocol. An example of TA is responding to questions on how to reach study participants for the 90 day follow-up if their contact addresses have changed.
EPICS investigators include an interdisciplinary team of seven researchers with expertise in health disparities, cancer control, CBPR, biostatistics, and health economics. Located at two medical schools in Georgia, EPICS investigators work closely with NBLIC leaders to disseminate research results (i.e., peer-reviewed publications, scientific conferences, local newspapers) and expand CBPR opportunities (i.e., grant funding). Members of the investigative team have partnered with NBLIC since its inception, including 16-years of experience through three funded studies researching CRC screening in AA communities.
Core elements
In adapting the project to recognize local conditions and preferences, the core elements of the project must be preserved. The core elements of the intervention are displayed in Table 1 , along with options for adapting them. They include:
• Theoretical framework (intervention): The intervention is based on Social Ecological Theory (Breslow, 1996) and Social Cognitive Theory (Bandura, 1986) . These theories suggest that the informational and emotional support received by participants in a support network may encourage participation in cancer screening despite possible psychological barriers. The involvement of family members, friends, volunteers, and others are important (Lee, 2004) . These theories are fundamental to the intervention; there is no adaptation option for them.
• Theoretical framework (Dissemination/Intervention trial): The present project is a trial of four dissemination modalities: facilitated via the Worldwide Web with and without technical assistance, and in-person training with and without technical assistance. The trial is based on the Dissemination of Innovation theory (Rogers, 2003) . Three components of this theory are key: -Communication. The most effective communication strategy is face-to-face exchange. -Collaboration. The relationship between developers (researchers), change agents (NBLIC community coalitions) and early adopters (community members) is important to successful dissemination. -Environment. A supportive environment is essential in promoting intervention uptake. There is no option for altering the project's four independent variables; for instance, a site designated for in-person training could not also be given access to web-based training.
• Educational content of intervention: The intervention offers fundamental information about colorectal cancer and screening guidelines. While the information is factual and therefore cannot be modified, the details of presentation could be adapted -for instance, to fit the educational and literacy level of participants. The intervention also includes information about diet and physical activity relevant to cancer prevention generally; there is room to adapt this information to participant background.
• Intervention Sessions: The intervention is based on group discussion and the development of supportive interaction among participants, as called for by the theoretical framework. Hence, the size of the group could be adjusted, but there must be a group (as opposed to individual educational sessions). Similarly, there could be more than three sessions, but three is probably the minimum necessary to generate the desirable level of interaction.
• Intervention facilitators: In the original study, the intervention was conducted by a health educator together with trained lay community health workers. However, with appropriate training, others (ranging from nurses to cancer survivors) could serve in the same roles; the laypersons would, in a sense, become community health workers.
• Settings: The intervention was originally delivered in clinics, churches, and community centers. However, almost any facility could be used. 
METHODS
The Institutional Review Board (IRB) of Augusta University approved the research plan. Informed consent was obtained for all study participants: community coalition leaders, facilitators, and individual participants. From April-September 2015, EPICS investigators led four-hour, inperson guided discussions with leaders of each of the 15 NBLIC community coalitions. The purposes of this interactive process were to share information and experiences related to EPICS implementation and to develop action plans for enhancing its dissemination. Results-to-date, which outlined settings for delivery, numbers of participants reached, and characteristics of facilitators leading EPICS sessions, were presented. Participants then engaged in a SWOT (strengths, weaknesses, opportunities, threats) analysis to define implementation challenges. Strengths were defined characteristics of community coalitions needed to deliver the evidence-based intervention, weaknesses as challenges or barriers to implementation, opportunities as elements that could be exploited, and threats as contextual risks to successful completion of the study.
Specific, measurable, achievable, realistic, and timely (SMART) goals related to facilitator and participant recruitment and retention were established, with modifications needed in the study protocol to reach these goals. These modifications were summarized in an action plan. Following each discussion, a draft action plan was distributed to community coalition leaders, who shared it with other coalition members, revised it, and submitted it to EPICS investigators for review. The final action plan was distributed to all community coalition members. The coalition reviews were guided by a set of NBLIC principles that had been developed in partnership with researchers and resonated well in the AA community. These principles are not an algorithm or recipe for conducting community-based research, but emphasize trust, solidarity, and a participatory approach. They help define the approach that researchers and community partners take in designing and implementing research projects. The principles are attached to this article as an appendix.
Information from the guided discussions is summarized in Table 2 , listed by study site. The main barriers to EPICS implementation, as identified by community coalition members are listed and are sorted by theme. The major themes include: 1) facilitator recruitment, training and roles and 2) participant recruitment and retention. The table then lists the elements of the action plans. Although the two general themes describe most of the challenges identified by the coalitions, the specifics were unique to each site, and each action plan was thus different. Two brief case studies help to illustrate:
Augusta GA: Augusta is a city of around 200,000 population located about 150 miles from Atlanta. It is the site of Augusta University, which includes a major medical center comprising colleges of medicine, nursing, allied health sciences, and dentistry and a university hospital. Hence, a considerably greater number of health professionals live in Augusta than would usually be found in a city of its size. This impacts the community coalition, which is largely made up of health professionals with a particular interest in cancer. Hence, it was not difficult for the Augusta coalition to recruit some of its members as facilitators, and most of the facilitators were well-educated health professionals. At first glance, it might seem that this would benefit the project, but in reality, the reverse was true. First, many facilitators did not engage well, often shortening sessions or missing them entirely. They may have been a result of the facilitators' orientation to very sick patients rather than well individuals in a prevention project. Secondly, the facilitators' ideas of the best approach to conducting sessions, the information that needed to be communicated, and the language to be used in communicating this information often differed from the protocol and did not reflect fidelity to the core elements of the intervention. This led to a series of meetings with the coalition to attempt to resolve these issues. Since the meetings were not recorded, it is not possible to offer extensive verbatim quotes in this report.
CBPR principles make it clear that the community partnerthe coalition -is the "senior partner" in the collaboration with the university. But the subtext to this principle is the question of "who represents the community?" (Blumenthal, 2006) . In the case of the EPICS project in Augusta, the relevant community was the city's African-American citizenry, particularly those over the age of 50 (for whom colorectal cancer screening is recommended). While the members of the coalition were African American, as healthcare professionals they imperfectly represented the community.
Hence, the discussion between the university representative and the coalition was initially difficult, since some of the coalition members pointed out that they had received training in health education, knew about colorectal cancer, and understood very well the importance of screening.
To counter the pushback, the university representative pointed out the high dropout rate among study participants and asked the coalition members to suggest approaches to remedy this problem. Two such approaches emerged from the discussion. The first was the suggestion of a coalition member: incentives (such as gift cards) to be distributed to participants at the end of each session to promote retention in the project. The second -additional facilitator training -was the product of conversation between the university representative and coalition members, with the elements of the training suggested by both parties.
The additional training included both new facilitators and the original cohort. The focus of the coalition was on the practical steps needed to advance the project, while the focus of the investigators was on the core elements of the intervention and adhering to the protocol to the extent possible. Neither of these strategies (incentives, additional training) was called for in the protocol but we found them to be necessary. Ultimately, the health professions backgrounds of the facilitators proved salubrious, as they did understand the importance of following guidelines even if they intuitively thought that some other approach would be superior. As one facilitator remarked (and can be recalled), "I originally thought that my background as a nurse was all I needed to do this project, but in the end I understood that this was research and that there was a protocol that had to be followed."
Philadelphia PA: Philadelphia differs from Augusta in that it is a metropolis of over 1.5 million people. It has five medical schools (including the osteopathic school) but with a much larger population than Augusta, its coalition is drawn from more diverse sectors and includes more business people, cancer survivors, and patient advocates than does the Augusta coalition. While there are many strengths in a diverse coalition, laypeople are often fearful of taking on roles that they see as the province of health professionals. Hence, the coalition encountered difficulties in recruiting facilitators from its membership. Too few facilitators resulted in too few intervention participants, since one of the facilitators' roles was recruiting participants.
We developed our response to this issue after conferring with the Philadelphia coalition. Again, the meetings were not recorded.
As in the case of the Augusta coalition, it was important to recognize the community coalition as the "senior partner" whose perspectives took precedence in discussions with university representatives. Coalition members emphasized that they did not see themselves as health educators but rather as concerned citizens whose role it was to encourage the health professionals to act on health disparities but not to serve in health worker roles themselves. In addition, many coalition members had full-time jobs and were not available to serve as volunteer community health educators.
A solution that arose from the suggestions of coalition members was to reach out to other organizations in the Philadelphia area, such as sororities and civic groups, organizations whose members often served in volunteer service roles. The new facilitators, in turn, served as role models for the original facilitators, demonstrating that lay people could do this work well. The new facilitators had to be trained, and the original facilitators were included in the training, both to increase their skills and their confidence. Work closely with potential partners to recruit their constituents as participants.
Use the DHHL* cookbook in general and the Miami recipes specifically, to engage community organizations as partners.
Utilize existing coalition activities to promote the study.
Provide incentives at the end of each session.
Include a special activity (e.g., "Ask the Doctor," or cooking demo) following each session.
Seek donations from companies (e.g., Whole Foods) to donate food (e.g., fresh fruits and vegetables) offered to participants. Address reduction or elimination of resources.
Rockford, IL
Include latest information on insurance coverage of screening.
*DHHL=Down Home Healthy Living
Although the original protocol specified methods for the recruitment and training of facilitators, it was possible to make these modifications without altering the core elements of the intervention. One of the original facilitators commented, "Even though our training exceeded what was in the protocol, I'm certainly glad that I had it. I think the amount of training included in the protocol needs to be increased."
RESULTS
The experiences described here demonstrate the feasibility of modifying a research protocol in a community-based participatory research project in order to respond to situations unique to the community. The EPICS protocol was modified in different ways in both Augusta and Philadelphia to respond to barriers to participant recruitment and retention with favorable results. In Augusta, 148 participants completed the project (original target: 144) and in Philadelphia, 393 participants completed the project (original target: 360). Most importantly, this was achieved while honoring two principles: the CBPR principle that the community is the senior partner in an academic-community partnership; and the research principle that the core elements of a research project must be retained if the protocol is modified.
DISCUSSION
Building coalitions around a health or social issue has long been a tactic for community organization (Rodgers et al., 2014) . For addressing health disparities, coalitions in multisector partnerships can implement efforts targeting healthrelated behavior change (e.g., dietary intake, physical activity, tobacco cessation, and cancer screening) (Kegler and Swan, 2011; Dunne et al., 2013; Bornstein et al., 2013; Yeary et al., 2011) . They can also target a variety of social determinants of health, such as housing, availability of affordable and nutritious foods, resources for physical activity (e.g., sidewalks and bicycle paths), public education, and transportation. To the extent that they adequately represent the communities from which they are drawn, community coalitions constitute entities with which academic researchers can negotiate and create partnerships for conducting community-based research projects.
But even when different communities are demographically similar, they are not monolithic in terms of priorities, values, or concerns. Research protocols for projects that are to be conducted at several sites may thus need to be adjusted accordingly, but in so doing, the core elements of the protocol must be retained. In this regard, application of the Evidence Integration Triangle (EIT) model developed by Glasgow et al (2012) may be helpful. The EIT describes integration of three components: an intervention program, a participatory implementation process, and practical progress measures. Its application is illustrated in Figure 1 .
The EIT is an ecological approach that is central to EPICS, which includes age-eligible AA men and women who are non-adherent to CRC screening guidelines (intrapersonal/ interpersonal) and who are accessed through churches, clinics, and community sites (organizational) and educated by members of coalitions (community). CRC screening disparities and opportunities to educate affected communities is a starting point for delivering EPICS through a participatory process.
In many ways, this approach parallels the conduct of a multisite clinical trial of a new drug. If the protocol for the trial must be approved by an institutional review board (IRB) at each site, it is likely that each site will be required to use a somewhat different consent form and some procedures may need to be modified. This, however, will not detract from the validity of the trial if its core elements are retained and correctly implemented at each site. To avoid this issue, many such trials now utilize a central IRB. Although this may be appropriate for drug trials, it is not appropriate for community-based research in which the uniqueness of each participating community must be honored.
In our project, we were challenged by the need to alter the protocol in different ways at several sites while both remaining true to CBPR principles and preserving core elements of the intervention. Greenhalgh et al (2004) describe this as activities along a continuum between "let it happen" (whose defining features are unpredictable, unprogrammed, uncertain, emergent, adaptive, self-organizing) and "make it happen" (whose defining features are scientific, orderly, and planned) ( Figure 2) .
A traditional research project (laboratory or clinical) takes place at the "make it happen" end of the spectrum. However, the ideal location along this continuum in a CBPR project is "help it happen," whose defining features are negotiated, influenced, and enabled. This represents a collaboration between an academic partner and a community partner, with each partner contributing to a "help it happen" outcome. The key to success is trust -the ability of each partner to trust the other. Typically, the community partner does not trust the university, which may have a history of community exploitation in the name of research. The academic partner, for its part, often does not trust community priorities nor believe that the community can contribute to the execution of a rigorous research project. Building trust rarely happens quickly; in the case of the community coalitions in the EPICS project, it developed over the 30-year history of the NBLIC. This, then, provides one response to the research gap, articulated in the form of a question, by Greenhalgh et al (2004) : "By what processes are particular innovations in health services delivery and organization implemented and sustained (or not) in particular contexts and settings, and can these processes be enhanced?"
In the dissemination and implementation trial of EPICS, it is unlikely that differences in community values in the 15 participating communities are large, but the priorities of individuals in those communities may be. This would help explain why recruiting and training facilitators and recruiting and retaining participants is more challenging in one community than in another. Honoring the CBPR approach while preserving the requirements of traditional research methods enabled the creation of action plans tailored to each community while preserving the core elements of the intervention. This approach may prove useful to investigators conducting community-based research at multiple sites.
Our experiences with the Augusta and Philadelphia coalitions are representative of other discussions that took place with the other 13 coalitions participating in the EPICS project. However, each coalition and each discussion are unique; while the Augusta and Philadelphia experiences are illustrative of certain principles, they are not duplicative of other discussions with other coalitions.
